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Since the original report of Frazier and flu (1), who showed that deficiencies of vitamin
A may cause nutritional follicular keratosis, other observers felt they could implicate this
vitamin too with several more dermatoses. Time has not verified most of these claims—the
diseases could not be experimentally produced nor therapeutically relieved by depletion or
repletion. Investigators quickly recognized the problem of vitamin A and skin disease to be
a complex one, since in some cases, as in Darier's and Devergie's diseases, administering
vitamin A improved some patients even when they had normal blood levels of it as well as
of carotene. Students of nutrition theorize that this perplexing state must be due to im-
proper usage or waste of vitamin A inasmuch as some patients needed inordinate quantities;
or it was thought these people stored it improperly or inadequately. Another belief was that
the fault must lie in the skin itself only, since epidermis elsewhere seemed to function
satisfactorily.
Today we think of metabolic processes as occurring in chains of events. Thus the staircase
in the working over of carbohydrates is long and complex, where the body may stumble at
some special level and that result in some characteristic signs or symptoms. Much of the
studies in nutrition and biochemistry concern themselves with tracking down these com-
plicated pathways and the body's processing and utilization of nutrients. In like manner it
is necessary to follow the cycle of vitamin A usage and its course through the body in
dermatoses in the hope of finding where and how skin disease arises along the route.
Both vitamin A and its predecessor, carotene, are readily absorbed from the normal gut.
When excessive amounts of vitamin are ingested part may nevertheless escape unabsorbed.
The assimilation of vitamin A and carotene is associated with the absorption of fat, but this
relationship seems obligatory only in the case of carotene. Jaundice and steatorrhea inter-
fere with absorption and liquid petrolatum too reduces it.
Peak blood levels appear from five to eight hours after ingesting the vitamin or pro-
vitamin. From here both appear in the liver. The amount stored there depends upon the
quantity ingested. Huge reserves appear in the liver with excessive intakes, enough to last
for several years. Even when apparent depletion in liver stores occurs, symptoms of de-
ficiency comes on slowly and after months. Only negligible quantities of vitamin A ap-
pear in the usual channels of excretion, rather it is lost by destruction.
Vitamin A in the blood stream in the normal individual remains at an almost constant
level, regardless of larger or smaller stores in the liver. Only with excessive quantities in the
diet and in the liver or marked depletion does the blood level rise or fall much. It appears
that liver storage is in the form of the ester and mobilization and transport is as the alcohol.
About 5 per cent of body vitamin A is present in the fat and lymph nodes. While vitamin A
metabolism is of immediate importance in the eye, skin, and other epithelial structures, its
concentration at these sites is small or not detectable.
The diseased liver behaves erratically in its storage and release of vitamin A. Its normal
site in the Kupifer cells may be transferred to other cells and fat and because of an over-
tenacious hold the latter may give it up too slowly and cause the liver to accumulate ex-
cesses, while the blood is left with too little for its needs. In some instances liver vitamin A
may dwindle and in turn cause blood levels to vanish. It may be that the diseased liver
does not furnish the enzymes necessary for absorption, conversion and release of vitamin A,
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so that the blood and tissues do not receive, or are unable to utilize what is in the food. In
more than one way then the liver may affect availability and use of vitamin A.
Our previous studies showed no vitamin A was detectable in the skin by fluorescence
microscopy. This did not by any means imply this factor was not present there in some
nonfluorescent form or as some product. On the contrary our feeling is that the unraveling
of the metabolism of vitamin A in epidermis in general and in the skin in particular remains
as a pressing problem. Nevertheless, we thought a more easily made observation on the
vitamin A metabolism-chain in some dermatoses would be to check the stores in the liver.
It was for such an opportunity we waited. Two patients presented themselves, one with
Darier's and one with Devergie's diseases, affording us the material for our studies.
Case 1. A. F., an Italian man 33 years old, had had his skin eruption for twenty years. It
consisted of dark greyish verrucous patches and follicular keratotic papules, and crusts on
the scalp, sides of the face, on the neck, trunk, axillae and sparsely on the arms. He was
shown before the Chicago Dermatological Society and was accepted as having keratosis
follicularis. Other than the skin eruption there was nothing noteworthy physically or by
laboratory tests. The blood contained 55 I.TJ. vitamin A per 100 cc. and 125 of carotene.
Dr. Richard Terry of Hektoen Institute made a liver biopsy. The specimen was fixed in
formalin and frozen sectioned. The sections were examined under the fluorescence micro-
scope and vitamin A distribution noted to be normal.
Case . A white man, 26 years old, had had a skin eruption for 14 years. The scalp had a
heavy scaling, face and trunk had a diffuse yellow-red dermatitis with fine scaling. Palms
and soles were keratotic. Follicular papules with keratotic apices could be seen at numbers
of sites. Histological examination of a biopsy confirmed the diagnosis of pityriasis rubra
pilaris. Dr. Richard Terry made a liver biopsy and found it to contain a normal distribution
of vitamin A. The blood level was 54 I.U. and 138 J. of carotene.
DISCUSSION
Investigators generally have found blood vitamin A levels normal in both Darier's and
Devergie's diseases even where patients improved with administration of this vitamin.
Most students of the subject believe that whatever is metabolically wrong with these
patients lies elsewhere than in the blood. Griesemer, Frazier and Blank (2) say "it should be
obvious. . . that further use of serum vitamin A determinations offer little aid in a better
understanding of the relationship of vitamin A to the normal or abnormal physiology of the
skin. The metabolic defect, if such there be, must be beyond the range of this method to
detect."
Ruch, Brunsting, and Osterberg (3) did vitamin A tolerance curves on four patients with
Darier's disease and found in two, parallel values to those of normal subjects, i.e., only the
fasting level rose slightly. In the two others both fasting and peak levels rose. The latter
two patients they thought probably had saturated livers, so that the peak serum level of
vitamin A more nearly reflected the amount of vitamin A ingested during the test.
The presence generally of a normal blood level of vitamin A and carotene and nothing
remarkable about their tolerance tests foreshadowed the liver would show a normal dis-
position of these food factors, in these two diseases, even where they improve from the
administration of pharmacological doses. This, indeed, we have found now by direct exam-
ination of the liver itself. Only one case of each disease is hardly enough basis for a final
opinion; further observation is indicated.
Nevertheless, it becomes evident to us that the defect in these dermatoses must be sought
elsewhere than in the blood and liver. The fault must be a subtle one needing more sus-
tained and diversified observation. It appears logical to conclude that the investigation
narrows down now to the epidermis of the skin.
SUMMARY
One patient each with Darier's and Devergie's disease had normal distribution of liver
vitamin A as shown by biopsy of this organ. The metabolism of vitamin A is considered
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brieflyand it is concluded that, since the defect does not lie in the blood or liver, it mustnow
be sought in the skin and more especially in its epidermis.
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